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^es of brush asscmbl es: 
claimed invention); aj d 


There are three normal 

1) fmgerlcaf brus 

2) leaf brushes (t1 

3) cage brushes. 
Fingerleaf brushes are 

These metal strips often have 
carbon brush body providing 
brush wear is of prime cone 
considerations, although the bi 
applications and/or very short 
between the brxish assembly 

Leaf brushes also have 
have a carbon brush body or bi 
strip and the commutator. Thtf 1 iuner\t capacity is usJil 
because the metal strip is cap; 


il strips which wipe 
contact end cut into 
contact between the 
ind brush pressure is 


or rub directly onto the commutator. 
I number of strips or "fingers " There is no 
netal strip and the commutator. As such. 
1 ght to reduce wear. Due to these 


is kept as small as possible to Moid increasing the coJ ^mutator size and thus, the overall size of 
the motor above that which is llcessary. 

Cage brushes have a c Jfcon brush body which makes sliding contact with the 
commutator. The brush slidcsliithin a fixed passages ^ay and a separate spring urges the brush 
into contact with the commutalijr. The spring or an e^ibedded shunt connects the brushes to the 
power source/motor terminals 
Each general type of b; 
spent in each area. Cage brus 
positional stability applicationf; 
While muhiple fingers 


are considered the b 


common for large cage brush rllbtors. cages being multiplied in both the axial and 
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ih is very cheap, its u le is limited to very low cuirent 

motors. The finger i are used to reduce the contact resistance 
the commutator by ii creasing the number of contact points, 
metal strip which pre t'ides a spring function and current path but 
sh proper which prov des the rubbing contact between the metal 
illy limited by the size of the carbon brush 
e of handling the cun mt. However, the size of the carbon brush 


I.. 

iiilsh forms a separate ar ;a of technology with much research being 
;st for high current applications and high 


i*e the norm for fingerleaf brushes and multiple cages are 


circumferential directions, it hU been unknown, until how, for leaf brushes to be connected in 
parallel. There has up to now l4en no any attempt bylanyone else to use leaf brushes in parallel, 
either axially or circumferentia|l|y. 

Contrary to the Examiillr's contention, it would not have been obvious to do this in light 
of the cited fingerleaf brushes liid cage brushes. It has not been done, because it is generally 
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considered that providing two 
single large brush. If anythini 
assembly is cheaper than a doi 
more current-carrying capacity 
brushes in parallel would not 


not just the cost of the extra bi ih. 


188 


However, the present i 
than simply reducing the weailljy reducing the cuirenl 
effect of extending the life of if i brushes and motor 
brushes vibrating at different ti les. Previously, unlik^ 
brushes had been overcome in 
However, according to the in^ 
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!af brushes in 
1 single large brush 
le brush assembly in 
s required, one 
considered, because 


parallel kvould not give any advantage over using a 
h; 4 a cost advantage, as a single bigger brush 
■ )Oth material cost and assembly cost. If 
would simply use a bigger brush. To use two 
< f the added cost of making a bigger motor, 


'cntor found that usin 


b 3yond 


ibration-prone appliances 
ition, even without re*uinng 


making the natural resonance il iquencies of the pair© 1 
obtained. 

Therefore, far from be: 
achieved with the claimed \nv< 
type to increase the expected 1 

In view of the foregoiri 
72, 75-79 and 93 is requested 
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two or more brushes in parallel, rather 
density in the brushes, had a remarkable 
expectations. This was due to the 
with fmgerleaf brushes, vibration in leaf 
simply by increasing brush pressure, 
an increase in brush pressure, by 
brush arms different, longer life could be 


ly unexpected that this result would be 
.1 assumption was to use a different brush 


I obvious, il was who J 
tion, when the gener 
tt of the motor. 

amendments and ren4rks, allowance of claims 48, 51-58, 60-67, 
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